Temporal coding in the sub-millisecond range: Model of barn owl auditory pathway by Kempter, R. et al.
  	
 
  ﬀ
 ﬁﬀﬂﬃ !  "#$ "ﬁﬀ%&' (
	




)
*+-, .!/021 3465

7ﬂ89


:(;



<>=

+;
?%@ACBEDGF$HIJKMLON!PQK#HSR TUWVYX
H"F
L Z
KMH[
PQ\
K#H
]_^#`babcdeagfhajiYf k lnmjoqpMrQstmgruagc v
`bwyx
r{z
xt|M`g}
k~
]b#`
a
c dabMai  
mo
x
rQs
m
r
ayc
k
`w
pMrz
xt|#`bc 
~
z
xt|M`bcŁ
~yqrE$
mba_rEMarEmo9
 
d 
wbx
ru z
xt|#`yc
l ~rQ

mbab(E#jt
m
o

k l
$wbx
rE

b¡ ¢tﬀ£
m
wbx¤c ¥¦#§%¨

c ©ª«  ¬ 
wbx
r



 
¢t
£

m
wbx®­¯
M§¨$r
c °

  

wgx
ru
£
E±²

¡|
£
rEm
{³
t|
´Gµ!¶
K·7¸F
\¹
K#Lº¼»
\ ¹
K¤H
L
F
\½\	T
Fh¾
\
KhH
]
#¿a_c

a


i ¥

m
ox
rQstm_rEa
c
Ł
`ywbx
r{z
x|#`bc
k
~
]
t`²Àgc

a

ai
 Á Â
mqÃ$ststÄns¡§
­
k
r
z
p¡|
`
c ÅÆ

qr
®Ç
ag{rE#À!#rEmo

¥
dnhw
pMrE È
³
~#fhÉÊÀ

v k
a
iË k ÌnmÍ
p#ruÎ
c k
r
f
$Ï«Ð
c k
stÄs§tÑ
v
r


¡
 
¢Ò£
Ç
wyx
Ñ Ó
#Ô{¨
r
c ÕÖØ×
¥ Ù
hw_x
r




 SÚ
ﬀ£
myÛ
xhÜ Ý
h§Þ¨¤
c



 ß

Û
x
ru
£
rumb

t|
£
rEmg

|
à&áâtã¤ähåWæhã
Ð
c ç¦


m
Ä
w
s
c
l
hw
c
Ł

r
¤w
rMrEar
w
a
­ è
s
­ é
`
r
¿_¿brQ#a
} ê

ÄëCstm<abptrìÄns
w

ÉÊc
dí

a
­

s

s
i
rî
Àr
m


É!`
s
¤

`
³
¤«mgrðï
hc
çñmr
`


¤c
ç
Àstmò|
`
c ç§

Ä

m_s
w
r
`g`b} ó
M§ô
c ¥
a
x+x®õŁ
§
x
grö÷¤stm
Sø
m_"Û
c
©
`²c
ê
s

¥úù
r!
m

`
QMa
c
¥

ÀYrQ§
Ç

a
rû_

üYý
m
rq(shtrðþsë
`

c d¦~¡r

Ç
s
w
r
`b`
c
ê
M§Òcla
x
r


®c ß¦À 
Ç
|
h
a
x
ô
|qsi¤
x
r!¨

m

s¡ôÄ
k
]
a
c
v
` `
p#sô

a
x

a

À{hs
Çy³þ¤Ç
rEÛ
c
d
`c °
s
} ¥
<Àp#r
c
d
w
Ç
s
`
r
w
s


Ç²
#Ô¡qÛ

¨$

w_x®c
Õ
rE(ô
­

a
x
¤r

Ç
s


É!a
}
k
{r
w
s
	
a


a

h}¥
Û
x

mòr

a þras

r{

§
hc
k
À

ÏMr Äns

§
rum
¥

 }
ê


smbÀ

#a
i
r

a
	
rë s
Ç
s¤#rQÄ
}
Â
`


h#`y

röm

}
Ù
¿yrE
r
c
Łﬀ

Énr

m
ﬁ ¥

§
Ç
ﬃﬂnr ôp
c

wbx
Ä 
"!
¿a_s

ar#

s
Çy
É	$ #rﬀa
h^
c %¦
Ô
siGÀ
x
r



m
s

SÉ
w
sh¤r
w
À
}

s
`
Ł
&')(+*
è ,
ç
l.-
'/102
'436587:9
'
3<;
2
5
,ﬀ=#>@?
0
>#A
B
ß
-d
2DCE</C
'FG
>
'F
ÕIH
'
J K L
MON P Q R S
TVU W
 	



ﬁﬀﬂ ﬃ  
"!#$ﬁ&%('

)*ﬁ+,

 -ﬁ.0/2135476(8-9:
;
=<?>
'
&@
'A BC-D
E F2GIHJ2KLNMPOHRQSTKUG
VXWZY\[X]_^T`a]cb2de`gfThiY"hjlk_mTno]_p
h-q
[srTt uepwvx y{z}|~
Y
vN
`h-|`sr^]jlft {h-|hŁt |
f
n=
]
q
^s]d
rTt 
`2 
Ł`n=|js`
b
jst e|plt e}n|p`o-`
fT`ﬁplft 
| ¢¡ﬁ£0¤¥¦:§N¨
`X[©R]fTt ]_d
`
[Th
d
q
f
t h}|ahŁ[
h-q
|ª
dehj«]Y
x ¬­
]fTt
*
h}|
Ł®hq|R¯°t |i`s0©n
^
t ± `=|2f[Ppsh
^`[©Rh-|02[²fh°]³fT`

©h_^s]ﬁY:^T`l[h}Yq
f
t  h-|
h
Ł
]cqt
*
fTh-^[t 
z |]Y´©^Thcµ
js`l[[t  | z W¶`
d\·-b
`=Y¸W¹h-|
`
aº »
deY¢
*
[¼=ph-|0¾½À¿f¾Á_ÂYh W [Ãf
¨
]f

h2fÄÅfÄ0`ZÆ
^
º ÇÈ
z
h

[
©
t uÉ
`lÊ ] |³ËÄ`«t
¦
^
f^]|[

t
¬
[[Ìh}|Í]cÂh-| z ËÄ0`o[Î³j
]cÏÏe`

f
x 

`©R]fTÄ
W
]

hÁfTÄ`]q0t
¦
Ëh
^TÐ
[

[Ë`
Ñ
q[sË&h0jlj
q0^
Wt ÒeË
¨
Ät  z
¨
Ë
`

©h-Ós]cY©0^
`
jst
u
[t
Ç
h2|
*
Ô
]j
Ä
È
`Õ
h}|?t
*
|ÖË
¨
`Ø×
Õ
jÙYe`q[ ± ] z |2hjs`lY\Y
q
Y¢]ct Ò[ﬁÚIËTÄ`[`
jsh-|0?©
^
hjs`«[Êt
*
| z [Ë] z `Ít |ÛËÄ0`

js`=|2t Ò |
z ]cq0
*
ËTh-

©]cËÄWI]

£
`l[
©
h-|
ª
[,Ëhi[t Ü
z
|
]
Y[
t 
|
]³×]c^^
h-W
^`Ý
Õ
`|j

^s]c|2Þ`_ßX¿Ë[
[ © t
 É
`l[°]c` © Ä

`ÍY\h2p É n
àËTháfÄ`â`sfT`=^|]cdã[
Ç
Þ
|]_dãäTå´ æ Þ
u5ç
]}èŁ
h}^
Ł
^
` Ý
q0`
|p
t é`l[qêàËh¹ë
É0ì ­
{íﬁî
éXï

h-|
[ãŁ
^h

ËÄ2n³×-qRjlde`lq0[

]
Þ
|hpn=Ï
d
q
dð]^
º

[
©^h=ñ
¦
`jlË,ËhâËÄ2n|
Õ
jsY`lq0[od\]

 uò|
]^ó ô
[
Wõ
`=`a[
ó ö z |0]÷[&Łøh

f
¨
n
^
x
*
z Äfw]
|Rª
Â`«ùËN`]^jÙ-|-úc`^
Þ
n

V
W
d
[wq[n°r
Ä
`
ó
*
×f
n
]q^Ù]YÃ©Ä

`

ó
Çüû
`
`|0js`&Ł®h^Ã]
­
t ý ± qËþR]Yﬁ[h
q
È
XY
p]dó
»ò­
]f
t ßh
|
» 
x
*
|0ps`Zb0k|wh W Y[Ãjl]_|deh0j
]
Ë`Z[t 
Þ
|
]
Y[ W
t
Ç
ËÄ ]
©R^T`ﬁj
ó
*
[t
»
h}|ahŁRh-|nX2¼
Þ
¼Ù`XhÁ ]lt ý qfÄ]Â0]|
z `
Ú
f
¨
`
Ë
`
±	
h
]d 

`j
º 

[s {h}|ahŁ [©t  É `ã`=|jsh0¯2t

×
Þ
]
|
f^]_|2Ê ± t
*
[[t
¬
h2|

ÊÙfZb2`gk
f
Ye`

f
ó
Ç
|
Ë
õ`
s]×
Þ
`wh-´[h ± `
ç
[
*
§
Ät
Ç
[
©
h_Ê`[
]Ë
de`

f
Ë
WIh
[`ú`=`
©
^h-bÂ`

[
¬
å7t
¦
[Ë
£
ËÄ2`Å|
`lq

]
÷
]jÄ0t ôË`j«Ëq`°Ä

ËhÍb0`
]_]©0Ë`Ëhh
©
`=^]f
*
|
Þ
t 
fÄ
¨
Ç
Þ
Ä Ë` ±	 h-Ù]d
©
`j
ó
*
[t  h}|
Ç
h-|0[t  ª
`=
t u
|
Þ
Ë
õ
`
Ł
]_jlmwËÄ]}r&ËÄ0`
Ëh-Ës]
d
-`
d]

Ł
h
±
f
Ä0`X`]^ZËhoËÄ`X|}qjlYen=q2[

]
Þ
|
h2jÙ`dYeq0Â¢]^t [7t


[]
©©
^h0t æ

]_ËTnY

¤

í

Ê
îﬀ
]Ë`

©h}^s]Y©^n=jlt u[t yh-| hŁX[
h

n
çﬁ
Ê³^
`
Ý_qt ﬂ^`l[Å[h

noÆ |-`iËÕ|
 ô×
Þ

©h-[[t
Ç
bY"Ðáb

`= h}×
d"`k
^
|t
Ò
|
Þ
é
ì
¼lTnwW¶n
[
Õ2ÞÞ
`l[ËIËÄ]ﬃ
ì
`ﬁb2b0t
u
]|
·
`
]
|
ó
¦
|}Þ²t

[]|³]
ê
©R^Th-©0^t
y
]Ë
`

`ﬁj
ÄR]|ó  
[ﬀ!
#"
`ﬁj
h}|
Ú
|2`lqR^Th2|}Ê

q2[Ë(h-©`=^]m`NW&t

fTÄoËÄ2`P|-`js`=[[s]c^

Ë`
±
©0h
^]
÷
©^
`jlt
u
Êt
y
h-|
*
ï
Æ^t
¦
|
Þ
©R^TnﬁjÙt
é
[t
ö
h-×
hcŁ7[h
±
`
ç
$
[N[`l`
±
[&Ë^qY

`

]
^
É
]b÷
`&ph
|2[t
¦
-`^t %"|
Þ
ËTÄ`ŁT]jlËËÄR]
ËNf
Ä`

`
±
b
^
]c×`Ët Ò

`
jÙh-|[Ës]|Ë&t [©2h}b]bY

t ×ÅËÄ`

t &ed
Y
t '[`jsh|2 ^s]ﬁ×
z
`ß)(Zn+*`
^Ë
Ä0`
d
`«[[ﬁÚRt
Ë
t
¦-,
[Äh_W&|âb`Y\h

ËÄÀ]cË
|nlq-|]_d¾[
©
t
*
É
`l[Pjl]c|
b
`
Ë^]|-Ê


Ç
Ëf`W
º
*
Ë
¨
f/.}n`
Ý
q
ó
Ò
Ó`
 fT`
±
©h-k
10
nﬁpÙt
¦
[t
Ç
h|
)
2 354
M
JK¶G76 K
L
498
:
` jsh-|jÙ`×2Ë]fTn³h-|]o[t
*
|
z
Ïe`
Á<;Tn
Ýq0¼
|
p

jÄ]|0|-nÂhÁUËÄ2n
]
q0t
ý
Ëh-^

©0]f
¨
W]

]|

h22n=Y
]g×¼«qh-|âhŁ:r
õ
ng|qRp
Â
nlq
Ê
!
]>=-|}hps¼=YYqdð]ﬁt

[

"
t
u
|ps`w[

|
]
0
[`l[X]c`X
ó

^TnﬁjÙËY

dehj=]
Ë
n
h-×âËÄ0`
?A@BC
Ú
fTÄ0`X[
©
kËt


~dÀ[ÙrTqRpDﬃq2
`
h_Ł
ËÄ`²|2`«qh}|°jsk}|ib0n²^n
qRj
nﬁË
hÅ]g[t
Ç
|
Þ
denwjsh

0
]_^
Ë
±
`ﬁ|-Ë
&
E
|oh-^2`^Ëh,[t 

0
Y
t Ò{Ł

ËÄ
`N

|]

t
*
js[
£W
`Nf]
É
nN]_|²tue|
fGF
Þ
^]Ë`Ùµ]|0IH#ÆR^`NqR|2t JË

E
Ë[

`
±
b0^
]|}n
©Rh2f
`|2f
ó
*
]cd¾jÄ
~
|
Þ
`l[X]cjjh}^2t K{|
Þ
Ëh
LMNPO
ORQTS
NVUXWIY[Z]\ Y
ç
\
^ _D`
W
Ä¼l`ba
Y
Z
\
t c
v
[h
±
¼Pt
ﬃ
×
©
q
f
~
È

_
`
x d{v
fÄ¼

`
±

]_|2`
Ë
x
*

`
psh}|2[
f]c×
rDe)f
Ä`×`q
h
|°ÆR^`l[
Ú
t
Ç
Ł
N
ä
Z
\
jl^h-[[`sÊX]wËÄ^`l[
õ
hYPgih
h
¡e´§
Ä0t [U2`ÙÆÀ|-`=[&kwÆt
*
|
Þ
Ë
t
kj
`
^]`
y
ï
Ł
Ë`^Æ
t ¬
×
Þ
N
t


[U`[`Ë
fh
]
|ât l|0tÒ
Ëó
*
]nm2ú]c÷q2`
N
`
O
O
2Ò
"
x o|jsn
]
qª
ó
*
f
¸
^

|2`«q^h}|2[P]^`
É
|2h_WZ|âËThob0nŁ

rDW
`

[q

`
k

`

b0^]|}`
Ë
t
*
±
`Nj
h-×[Ës]|}ËZhŁ
¤
±
[

(Zh-Ë`
ËÄR]fË
¨
t
)
[ó

[¶[Äh-^pﬃTn^PËTÄ]_|Åt
ô
|âﬃTÄ0`^
k
^
` hcŁ
Ë
¨
`b^]t
Ç
|
Ú
bq ﬃ&[ft
ö
YY(]Ł]jlË
h
^
hŁ
aY\h×
z
`lNfÄ]|fTÄ`
0
`
^t
Ç
h2h
Ł
]
¤
Éì
­
[h_q|â[t u
Þ
|]_d[r
§
Ä
`
±
]ﬁztshpnﬁYd

÷]^:×2`q0^h|
^`
jÙ`lt
Ç
ú
`l[ãt
¦
|
©
q0ËUŁ#h
±
[nﬁú`
^]>u
0
^
`l[

×]
©
Ëó òjX|2`«q^h}|[
çvRwbv
O O
ayxkz
*
Ô
kpÄ t |
©
qm´[
0
t y
É
`
]Ë´Ët {

`
^}| ~
Þ
`=|-nkËTn[I]ãpq
^
`|
f
0
qd[`
W
Ät ep
¨
-`plk
Ð
[7ns
©
h-|`|
Ëó e]d·

Wt {ËÄ ]NŁ

ËÃË
ó
*
±
`Ij
h
|[Ë]_|-Ë
_
O

*

¤ã
[

§
Ä2`

k
Þ
st
)
Ëq`´hŁRËÄ`j
Õ
^^`×
Ë©
Õ
d
[`&`
0
`=×[
h|iËÄ0njÙhq
0
÷t
u
|
Þ
[Ë^`|
Þ
ËÄ

§
Ä2`
f
h
f]
d
t
ß
|
0
q0Ë&t
J
[
a
Y
Z
\

 

`s0©
YŁ
Z
O
^
|

\Y
O
Z
|

è
Y
¤
\
n
|
_

W
Ä2``
Y}\
t
¬
[
Ë
÷ #n
È
x
o
fÊsf#`©ÁqR|qlft
*
h2|]2âf
Ä
`w[]
±
^
Õ
|2[hú`=ZkY\Y
ó

|
©
q
Ë
[
©ó
¦
É
`[

  	

	

ﬁﬀ
ﬂ	ﬃ "!$#&%' (


)
*,+.-"/10	243576

8:9 ;< = >@?
<
<
A B
< C
<
<
D E
<
<
<
A F
<
< G
A
<
< H
<
<
<
< <
<
<
<
<
< I
A
<
A J
A
<
A
<
<
<
D K
<
<
<
<
<
<
L M
<
;
N O
P
;
N
;
Q
< RTS
U V
WYX
Z [\[][^[_[\[_` [\[][
[ [^[
[\[][\[_[a[ [ [\[
bdc
F
F
ef gih.j4k1lnmpoq r stuq r vxwzy|{}~vxu{uy)w}ut|,q  s
s7
wy|,o
s
q 
s
Ł$)"	 x|"  ¡|¢&,£7¤p"$¥x¦
§:¨ª©«­¬
&$®¯°²±®x³ ´µ
«
¶¸·¸¹xº

ﬁ»&¼¾½¿u»ÁÀ¿ÃÂ7Äx¿
»
²Å
u¤¹¥
°
Æ_&^ÁÇ¿xÈ¿uÊÉ^¤
Æ
½Ë¥|¿uzÌxÍ¤,»	 ÎÏ
¨
»
«
®xÇ¥Ð
«ÈÑ
Å
xÁµ
«
¹Ò&¾Ó"Ç
«
®7¿u»ÁºÔÏxÕ³ ÔÖY×p¤TÀ¿¸Ø	¤Êº
Ï
Ø
Ç¿ÙxÚ|Ûx»ﬁÊ¤\®x»¿·duÜÝ	¿u¹ßÞ7Ç
Ð

Î

»
«uàá¨
Ó"â ãÏäåå	Ç
«
ﬁÛxä¥¦.æÄ
Û

§
º
Ô¡ç
è
ﬁé_²ê| ë¡	ç&T»_ìíî¶ï»	ð¿|ñ¥ﬁÉ\®ò¿ó]$·õôxï7Ð_
Ñ
Å"ö¿u¦
ó|®x÷øùö
«
ç	»
¤ﬁºúù
¨
»	¿aû üxÕº ýÖ¤¿u¦þ ß

¿È£d
»¾
¿
¤,»" ÖÆ
¬
Ì¿|£ 

æ
Éa¤½¸¼ ¤,x¹x Ö$» º 	Ö
Þ

ç
Â7ß7¿Ú»	


$½
©
«
»
«
&å ¿ Ü	è,£Y&¥¿ x
Í
¿u
É^¤
Æ
$|¿uÍÍzxÍ
¨
Ý" 
Î

¿ª¤ﬁ&ßﬁ£Y¤¤ﬁÍ¹x¿uÍ¤


§
Ç¥º Ö"Ç À
¤ﬁ» ß
¿

× ¿¿

ú
¿u»&¿ ½ﬁﬀﬃﬂ¿ »	uæÁôxº
ú
ö¸¿ 
ooq ! "
y
º #
½7"x¿»	¿ &$
¿TÀ,¿
½ "Ç


Æ
 "Ç¿%
¨
»&]Æª$
»"¸
¿T¦ð '(
¤\ô*)]¿
à
"öﬁ¿u¹a·)_ïxº
ú
*+-,¶
	¾¤
À
¿Ú»|¤
Æ
ý½
Æ_ﬁÀ¿
»
"¿ À¿
»Á¤Å
º .
½
"ï¿
»
¿ 

º
°
xô¥x	 æ	¥

$"¤
Þ7¸"	/
¤
ô¥	  Ö_ôx$¿u$ Î¤10 ß32
	
$É ÖÚ£ 

ﬁ£4¤ð_¤TÆ¥x" x¤¸»4¿ux»$
£
ﬁiÍÖ
×
Ê¤Ò»"¤ﬁ	¿u»]|
	Çß	»|¤Èê|¿uÚ&$Ü
×

 
	ßÒ"÷
ÏÆ
½ 45ﬀÚ¤ﬁ$Ê	¿u_ôx$»Á¤p"	Ü|	¥»	¿
ú76
·  u»
¿u¤¸»	½x 89¥Æ;: »	
°
Æ




Á |½x¿ |"
#
¶¤TÀﬁ¿õ¹


¤ôxô¥¿uﬁ»
¿u¹ﬁx¹]<
Í=
¤Ê£d¿T× "	»ﬁ½xÆ_|½"¤ﬁÚ	
»
«
_¤
â ú

'?>

ôA@

®¥ BC%½¸×è¤,»	»	 DÀ,²|¸
»
¿
$	$^¤ﬁ¦\ x¿
®¥$


¥¤ﬁôx
º
°

ô
$&ª$	
°
¤¸Í7EÇxº
°
ßº
°
	
¤ÚÍÖT¤»pﬁ|È
Î
ÍÍ
¤

ﬁ»


	»

|x»	¿GFIH

	7¤,Jﬀ7»Áº
 

ÆK

ç
¥|
»
¹$»	
Î
½L	¥¿4»"
ý
	
°

ÆÞ
ﬃ)\¿õ£
	Ç
«
$

º MÏÅ
Í¤,	
'
$

 Ç$)ﬁ¥
ô
¥:
ô


öﬁ¿ON P
Í
Ì.ßx¿
ôﬃ)
¿
Í


µu¹

Q
R
S
T
UV
W
X
 	

ﬀﬁﬃﬂ! #""$ %'&()
*,+


!-./

0"12435ﬃ687:9<;>=?ﬂ
*
$ @ ABDC


ﬀ!E

F GﬃHJI
K,LNMPO QRS4TVUW0X QZY>R4[1\W]4^\_`R>a
U
_bUdc^eW
[1f
^,gihd^j1k4^RVlmnl
c4o1RVRp^qsrO QUtcuowvxo1hydO z^h{|h|^
jp}
^R4l~_ﬃ{
e
^h0O Q _ŁAW>]4TUUtc^@ k
W[
y
O

Wt^,{
y_VO Z 4^y|^RUS`yt^Wt~4RV[

U

Q l¡R^
k
yt_>R
W
¢w£¥¤
£§¦©¨ ª
«­¬,c4^ @ y[®_pRW¯c
[°
^w±O
-
 
^
y
^
R>U

O ²[³´^µd¶h·[³RV¸¶R>¹pUtcL¶ﬃ[ﬃ4O ºR>a»Ut_u[bW0O z a>RJ[ﬃL
¼ ½
U
y[ﬃ¾
W
X ¿
WW
O ÀZ_
R
`^qi[~ÁÂ
rÃ
O
«
lc
°
oÄyX ÅZ¶W¯]¶
Utr
^^R

[ﬃR4±ÇÆÉÈbW­ÊZËÌ
@ÎÍ
_
Ut^

cÏ[Äµ[
±
^L[~ÑÐ
W
[³\N\ÒÐ
VÓ
1Ô
fÉÕ
W0cVO
«ZÖ
UdWµt×`¶WdO  ¹RV[³\]1~Ø×V[ÄL{
[
S¶
y
O
Ó
_V<Ù
Ú
[1ldcÛO
Ó
R
S
TVµ¡WtO
¿
apRV[ﬃLl_
¾
W Q
Õ
U
Õ
_
Ö
[S^ydO Ü_>V
z
l´W
S
 À

^Uty[ÄO
-
RÑW0T
]ﬃÝ
¿
^l
UU|Þ»Utr
_uU
~S
^W_1g
¾4ß
O àWd^
Ü
á
 â
y
W
Uã[uäVyd^
Õ
~RJ[

UtO ¿ lR^T
y|_
¾
È
[~
¾
_
UeåJyt^»yt^a
k
\æ[ﬃydM
~
¶ç1^y
~èS
^yO z _`Û]
k
Uéê_Rë[çﬃ^y[ap^1
¶
°
¶
y ~wìîíiïÎä ^yð_`´_`R
\ ~ r
c¶
y|^ ìòñ
ñ
¢ó
dôVõö
[1RJ÷
ô
 øZWùUdc^·^[³R·åy0Oú
¾
a y[ﬃUd^,_1{<UtcV^R^}
y
_R

á
_>yUtcV^W
[

¶
_³û
W
O
º È
S
L©O
¿
lX
¿
Uim
1ü
^Wt^µ ì 
¼
¢Äýþ
^l_>R
±
<ß(cV^W

O  

^W
È
[
~
_Vl lTVyW\O
 
a³c

\
~
Ut_`_
¶![
y
¸
~´_>yêU|__­Li[ﬃUd^,l_`
S
[ﬃyt^ 
U
_
U
c`^
f
^
[ﬃR^L [~´Á
Ü

Ðw¶
±
_pR´^®

^yO À w^R>U[³\Vyt^W0TV\NUdW
r
^
Ð
Õ
}
f
^owU~SO l[ﬃ¸ÒW0cVO Q {|U


@

Ô
f
W
	
Æ
@
SV^l

 åÏlo³MM
~ r
^ÉÐwW
k
´¶¯O

RØ_
k
yw_4>^\
U
×o³U
 
¾
äV}
U
Wã{
y
_>È
o

yt^
Wm
R[ÄSVUtO
«
leR>¶
k
ht_pR
¤
[hty0O Å
°
^
r

@
U
c
Utc4^eS4y|_]V[³]
O 
L©O U|~
±
^R4WtO  U
m

ö
¢ 
^®
ﬀ
¼

 
Â
¼ﬂﬁ
Ł
¼ﬃ
Â! #"%$ &
Æ

¼('
Â
¼*)
%+
 ,


"
-/.10
2
r
cV^y|¶wÁÂO

WU
c
^
[
®_
R4[1\ÏUdy[1R>WxwOÜ WdWO
Ó
_
¾
^\N[
~
_1g O À R
S
k
µ
¤
|á
 ºAa

¢
ö43
5 6798;:=<?>A@CB=DFEHG
IJKHLNMAOP>
<QE
LQO
B#RS@9>
G
I T
G
L
U
^ØÐbWTJ´¶Øou^
°
^
\
_
S
´^
¾
U[!V S
^
y

Ó
_
±
_
{¡k
RW
k
S^y
°
O Wd^
±
\
^[
y
RV WR
a
±
T
y
O zR
aÑr×VO
@
l0cè[ØåÏR`^
U0TVR

Q
¾
aÉ_ﬃ{ùUd×^U^wSJ_>y[XVÒlc
[1y
[³lUt^h0
@
W|O 
l
W
_
Ö
WZY  a
RV[XVÏUy[ÄRWZ[O
-
WtW0O
-
_>RU[

^W,S4Mæ[>l0^

á
O \Za

¢
]F] 

^
Ö
_pyt^L
^
[ﬃyRpO
@
R
¹
Utc
^
[
¹
Rp_l^_^ L
k
\æ[Äy:R^
k
h|_
¾wy
^l^O
-
°
^W
b[ﬃR
~
O `
R

k
UtW
#a
¨ b c

¼
Ô

 
r
O
@
Ut×
r
^[

lx_
TS4MNO
 Z¾
¹
Zd
Â
 e
¢
ö
@f
k
^

_

c4^]`h|_o1
±
O

W
Uty
O g
]
k
U
O
Ü
_>RÉ_1{
`^\æ[m
W
Ud×^eU
\
_>U[Ä\ÒO
@
R
S
TVU
h
öcÏÐ
[Ää[ﬃy0U,{(yd_*i
k
l UTV[ÄUO º_1R`W
¾
_
U
^È
S_
h
[Ä\
W
Udy
k
l
|k
yt^
-kj
{(Ut^ yÎL¶![ﬃyRO
«
RamlîU
×
¶
fbo
a
¾
_An
^\oV
}
\æ[Äy
p
¶
T
hd_>Ry|¶l^ O
À
°
^W¡O 
¾VS
k
U
Ö
ht_8U
r
_e_pyãUtc4yt^^

yt^ W
~
R4[
S
UdO
Q
v
¾
^
k/q
_
RW
_
R
L~
 
¬cV^¯l_>R4R^lU0
¿
_>R`W
Ud_bUtc`_
W
^R^ TVh|_>R4W,cJ[°ﬃ^sr^lx_¶
°
¶!y
~
^ ¶!v
U
O

°
^
@
l
l
{
Q
á
X
Q
a
À

 
tvu wyx z
u w
x
{
x
{
x
|
|
}
}
~
~

x


x
x
x

x
{! 
w! x
{
x
{!

w
Ü
x
Ł=C
Ł




u
wyx 
u
w
x
{
x
{
x
|
|
}
}
~
~

x

x

x
{
x
{_ 
w

x
{_
x
{
@

w!
x
Ł

Q
Ł




  ¡£¢S¤¦¥
«§v¨ª©!«­¬A® ¯ °%±!²´³µ¨¶m·¹¸_º»
¨¼¬¾½%¿ÁÀZ¨«
¸Â¼ÃÄ
°m©ª¶FÅ® Æ ÇÉÈ­¸X°/ÅÊËÈ­ÅÌÃÉÍZÄ_Î­ÏyÐ
® Ñ
ÃÒHÂ¸
«¦¨­Ï
È
»ÔÓ
¨4Õ
Ê
Ä
Á
Í
ÐÖÎZÊ_Ð
® Ñ
ÃÒ
 
Í
Ï
ÒØ×
Ù»
¨=À­¨
±
® Ñ °/°A® Ú °%±_Û9Ü»/¨HÝ
¨y½
«Z¸
°
»/ÏÃÞÈZ¸
°/Å
ÏXÈ
Å
Ã
Å¸ßËàP¶
«Z¨
Ã
Ä
°mÏ4áâÜ
® ã
È
¬m¨½â«
¸
¬
Ã
ä
®
Ñ
Å»¦Ó
¨4åo©
Ä
Ã

¿
Ã
£
Á;æ Æ
¿
Ã
%
Í
À
Ò
Ï
°Fç
Í
Ç
Ò=è
½êé4® ë
°Ëì
å£¨­©Öé°/® í °
ìîïÃ_¸
¿Á¨Qá¾«ZðZÃ
Ä
°
Ï
¶AÅ
®
Ú
È °
¨4½â«
¸
°
Ã
½ ½
ñ
Ñ
¬
È
«ò¨­ó
Ã
¨´Å»âð4® Ñ «
°F½%ôêõÀ­¨«
¸#ö÷ÈZ¸
°ËÜ
ÏøÈ
ÅÃ4Ûù¸_Å»
¨
«úÈò¸
°
ÅûÏøÈ­ÅÃ
çø® Ú
Ã
Ï4á
á
¨4Ï
«ü
Í
Ó
Ò×Qý
¨«þåo¨­ó
é
¬
ñ
ë
¬/±
î
Èª¸
°/ß
ÏøÈ­ÜÃµÜ#¸
ß»
é
ð­ðá
«
¨ZÃ
Ä
°
Ïªá
Å®  
È
°F¨y½
é
¸XÝ

ä
® Ú Ü»ç
¨4å
Ï
Ä
Ã

 
³Ô
Û



Ï_Ý
ç

@

¿
Ã
«Z¨4¿
Ï
ñ
  ¬
9»
¨
«
¨4¿
Ï
®
Ñ
°A® 	 °%±
È­¸
°âÅ#ÏøÈªÅ
Ã
Ï
«#¨
Ö¨«
Ä
ÃÅ
«
¸
°
±
 
 
  	



ﬁﬀ

ﬃﬂ! "$#&%ﬃ' (
*)



ﬀ,+	-.#!0/213


4658769;:$<>=	?A@B>?DCEGF
7IHKJL7
=M?N
7PO!Q
ORIS
9T:UJ>VWYX Z[<>\
=
?
L7I<
\$?	]_^
7
?!`
7a7b<
@dc
L7
=e
<@V?f gh9
B
7bi
L
:$<
j
@
<kl?57mV
:
=	?=
e8<@
c
?
X nh9o<>7biL:$<qp6r
@sut
7
=
:wv
Cx
sY@*y\ﬁ7
LGz
Nﬃ@
<{:U<>7
f |
<k8X }h9~
?
7
?@ﬁ?6=
77L
@
=
e8<
@
V8=!b=_N
~
*
<vY:
L;
7bk.Ł?N
H
^
77
<
7
=A
X
|[ @

y
:

@
<
@*?
:
_u
@*M@w?	@?
Nﬃ@w?@

J8
s
e

7

7
s
:
V
k
F_@\
<>:
9
7bs

J8Y@y
<>7J
y
:><PL!79T7
X [
7
=
X h<
c
Jﬃz
=
L
F
H

7IH 	¡¢
c
L
7
=
e8B
~
V8?
X £[9
B
7i>L:U<
=b¤
i
?
7
@
9
c
L

=e
<
@V?
X ¥h9
@b¦
:<
=
:
`=§F
iu?X ¨[V

7M
L
@B9X ©[B
\
Bª@
L
?
7
c
:w«
?=¬
<~
V?
X
 
9
=
:

@
@<ﬃ

@*­
7
=
J
c
?
::U<>7
N
J<kL!7Ik
= e Bﬃ@ c ?
X n 9®9
:
<
z
@
9
?=
:
B_?N
7
=
:

@
:ﬁv
?>

@ \
<>:9;7
s[¡
¯
J
°@
L
B
7JL:$<,±³²´
|
4

7
L7
=Aµ
¯
?:ﬁ
:UJ>L
=Af ¶
J·
@

f ¸³:$<6=
z!J

¬f¹
=
9T:$<
=
X
n =?
7b<
?º`¼» ½[?&¾?
X ¿
=,À
<kX
 
B\
|Á
<
:$J
LÂÃ:>k>7
¯
¤
¯
7
@
L
B
X
p
<
\0
7
@
k
=Ä?
:P@
À
<@
=
?	@*?7
`
X
n
z

@¼
7
`

i
?§N
X ÅÇÆ

ueG7È27I9
?
X ¨

7
  <
c
J
?A=É
4
>
L
 
@
X ÊË<

¶ B\
X Ì
Bc
J
?=D@
·
¯

@



7
=A@

7D?X Í

7Âk

¯
@be F
:>ki ¯ :
?
7
c
7 L X Ì :k¾ÎÏ: v ? N G=T?
f
| 
t
ÐJ
=
Ê
4

i
=b¤
¯
7
@
L<X Ê
B8\Ks
7
@ﬁ>=
?
:ÑL
7k
J
9T?X Å
:$<Ò:ﬁv
?7oB
J
FÃ
7bL®:ﬁv§X Óh<
c
J
?dB
7JL!:
B=
9T:U<
?	@
9
?=o`

© ?	@
<$t9TÔu7
J
=
FÑ@\$B
:>9T7
¯hÕ
J
s
~ﬁL	X 
=B>
J8L:$<.pÖ4Ø×>X
¶
=
f
| =?>6ÙÚ
7G?
J
B
X Û
B>\
:
Ö?N>7
<
7
i>L
:
<
@*W
9T:
B
<

9
?
X ÜÇ:<
=
B>7
9
7
=
=A@
L
el
:$L
c
L

9X
¹
=!Ã?
7

c
:
L
@
¯
9	:ﬃÝUX ½ <
\lÞß=
7a7

su:
`0¤$=
7
9
?
X àÇ:U<áâ
 
ã,ä
å æ0çYè éÄêÇë
ì í[î
éÄêÇé
ï ðÖñ[é
éÖòôó
æ0õYö ÷ ø ù,÷
úüû!ýßþ 


ä
 
æ 
	
é
ì í
î 
æ
é[é
éKé é¾ó

	 
æ
æ
÷
ø 2÷
ú
þ 
ﬀ ﬁﬃﬂ 
¸"!$#&%('*) + ,.-0/1) 2 354
Q
/
Q687
-
#:9
3;) < 3>=@?BACED$FHG
7
Q
3I=
OJ
-
C
K$LNM
) O PRQTSVU
7XWZYY
J
-.[) \ ,.-
]
)
2 ^
-
9
-_3a`
Scb
-
O
/d-$-
3
U
9
-&P_e
3a#gf
O
)
< `
R
3
4hf
Q
Pi[jPgek3
#gf
[l m npod) < 3I=hCrqs
Ytu v
q
Y
x
¶
Î
J
-h/w) \ 3
]
Q
/
6yx
3z`
O
)
+
Q
3{?B|C~}
J
R
P
L
f
Q
P
l
<
[
< 
-
R
3
]
R
3z-
RIO
l
+

-pf
J
L
PZ-
ÓS
L$
l
\
3
=H) 
P
,
Q
Pg
-
^
-$n
OŁ 
Zi
)
+
6
O
J
-f
Q
P

P
e
3#if5

< `P
f
l  k-)  P
7
#
O
-
b
eh
½

,P&)

3>PZ-$[
%
½
!
b
%@
Q
P
O
P
e
3
#
f
O
)
O `
f
QO
-y3
Y
) 
L
7
i
C
âi

R
`
J
)   3
f
x
O
P&f5)
< k-
-

Q
k-
]
R
f
Q
P
O
Pye3
R
f
Y
) ¡ `
f
QIO
-
3>¢
)  
RS
/
J
)
m
`
JR]
-$`
R
e
P
/
) £
Y
J
L
[Ł) ¤ ,.SV`
W

P

R
3
O
W
6¥§¦¨y©«ª
) ¬ 3an$-P
e
3
R
f
P
S­P
R
9&S
7uQ
`
R
¢
-
]
]
)
O
9
-&`

S
e
#
O
j®5-
P
Q
,
L

O
J
-
9
)
O
PZ-
O
)
#
,0-


P

-
9
e
6
R
P
Y
!
P
-&-
) + 3kPZ-
O°¯
¶0±
x
9
7
-
R
9
3;) ² 3
=
PN`&-y3
L
9
)
+
Q
9
-´³
x
)


-&P
O
J
R
O®O
J
S

)

PN-µ[¶)

,.-
Q
6
_·
C}¸P
J
Q
x
Sº¹
b$S
#ifkf

Q
M
)   ,
RIO
S
7
e
S
³
xRZ7.O­W
O
J
-
O
l
+
,.-C"/
J
-
9
-¼»
·
C
â
J
R
P
) ½
O
P
¦
R
M
) ¾ ,
x
,À¿
Á
B
:$JL
F
:k>7b
¤
?
7

V
:$L
@WD?	J8<>X
p
<
\
X
Ê
=P@
9
N
X ¶Ç7b7k

e
@

@
LX Á
@
<
?
:wvÃÂ®7

X
 
@
<
¯
7
@
L	<
X ¶[<
\
pHÄ<
=	?T@
<>k
@
L
k
Â¼7

X
Ê
@
<
Õ
7
@
L
<X
Ê
<
\
¤
«
e
<
@
c
?
X
©
9
`
7
f Å
\
×
?
=
@
L7Ã9
 @B\
7kX ÆËv
V
L
7T¡ @*BﬃklVﬃ:
=?
«
e
<
@V?

¶[9
@
9
?
f
¶
$X n
z
e :99JL
=¾=
X
|

J
s
z
@
<7:$J
=	she
¶
Ł<?N
7{9
:U<$?

¦
?
:
d?
7

c
:
yT@
¯
9T:
kf

<\

e
=	c
X
|Ç­
7
=b¤M?
7
9T:$<9
7
c
?
:
wÇ[=
X
¸ÉÈ
J
s
z
@
<
7:
J
=º@
9
?
X Ê[$X
p
?
e
Ë

HÍÌ:

7dL!7
À
<

k
|Î
7
@==
J

7
? @?¼@m=
e
<
@
c
=
7
j
X Ï
=
 	


ﬁﬀﬃﬂ! #""$ %'&()

*,+.-

/0!1



"
!24365879;:=<?>A@BﬂCD % E
CFHGI-JLK8M
-N O8P6Q
RTSVUIW6XﬃY!Z.[]\ ^L_a`cbedgfhjiVkV`mlVno pq;hgler sLtﬃfvuxwyz`mWV{
`
l}|ﬃh
n
hjiVk
`m~Vnxr q;h~er Ltﬃfvg|eqqT}donS6r ŁzUx  
B  }A8( w
y=
ug8¡ B¢£|6dxf~VdgfCqr
s
hgfC¤
i
[mf`ﬃqg¥¦~`mr §d¨|I_
~6©
fªhgi
k}`8~Vn
o «
q`IkV¬
l
|Ah­ngh
i
W}`8~Vn­r ®¯qBh
l
r
/°
fªh
q¥`8W
Xﬃ±²
`
h´³
k`
l
hgf¦µ
y·¶
i¸
k`8¹c|ºkAn
»¦¼6½

¿¾¨ÀÂÁ
xw
½
ÄÃ
Å
Á(Æ

o
^
ngÇ` b dgfTÈ´`ﬃÉ
n
|
d
¾

HÊ
 LËVÌÎÍ
f ~ fk6Ïer  k X |Ak·ÐgÇ6fhr

X kÒÑ8ÈÎ jÓ
Å
[
`
q
|ºkAn`
q
nÔn
|
`
l
dgfªÕ
i
W}`
l
nÖ  q
k
±!×
dg|AkØÖÙ
h
fCr ÚLng¥VfCdo Ûkeqd
±ÜÝ±
ÏÄ|AÞ·Ï
fCqdgf!ß
f
Ï.àzáâÏ
f
qdxf!ß¦f
¶
f¤ã|I
¼A½

åä
Ö  hk4|An·`8¤çæ|º
±
Ï.è
é
k
|ºêVdvëì|VÏ4f
æx[.í
fßÝh
×Vî
f
`
È

k
qTn
o ï
|
kð Ó
Å

r
 
ngÇØnxB|ñVÇ.ßcfhò
ó
qÈ
 zô
r öõ]÷¦ø6ù
ô
|
d
Óðú
ú
Ê
[üû
Ç
f
ÈýêkVq¡ngr þL|Ak


Ó
;oßh
b
|
hjr ^
Ð
o  8f
à
¥Vr h
¤¯f!`mÏ
h
n
|
`¦hnjdgfk6Xºng¥6fCk
o 
k4X

~}|AngfCkAno
/
`Ingr

|ºk |IÈ
n­Ç6f£qT|AkºnT`ﬃqTn·r
à
nÇ#`
l
d
f
h
i
k`
l
ngr  qk6fedg|Ak
	zÇVo
 
q¡SŁh¸
qªn 

±
h
¥4|
©
ng¤
i
¶
f
È
|Adjf |ºd
¸
Èýngfd·`
l
|ﬃhnjh
i
ke`
l
n­r
÷
qìhj~Vr  tﬃfI÷ºi
`
l
ûgr Û qÒq|4kAn`IqTngh
í
¥Vr
 
qg¥
¶
f!q|4ëìf£`ﬃqn  8f¦ëc|IdgfÒnjÇ`8W øë
Õ
æ
`8ngfCd
n­ÇV`ﬃkn
Ç
fl
|
h
ngh
i
kV`m~Vngr
 
qh~6r Łtﬃf`mdgfÏ4f!q
d
f!ßcfC¬
|An
f
nx¥}`8nünj¥Vf,ûjr
 
ë
±
Ö ﬀ WVÏ6|ºÄh~.`8k4hühfﬁ8fd`m¤
q¡i6q
æ
fh,|mÈ
æ
fªW X
ng¥ﬃﬂ
/

Ç4fÒq­|A¹
¶
Ö
 
kV`
n
r
÷
|Ak·|ﬃÈ Ï6fq
d
f!ß¦f
`mk6ÏrÛkVqd
±
ß¦f
¶
¸
¤ç`ﬃkeq
±
hÐg¥
± 

±
d
¸
X
±
f"!
fqªnghÒ|mÈ le|Angfk
n
r  `
n
r
/
|6k
`8k4Ï Ï4fl
©
fªhhgr  |ºkÄ`mWVÏ ¤
±
`ﬃÏ4hû´|
`£W6|Ad
ë
`
æ
r
p#
`8njr $L|AW¦|8Ènx¥Vf£WAë
¶
fCd
`IkV¬Ôfr
 
XA¥6na|8Èühji6W
`m~
h
fChà&%}f!`8d­k6r
0
k4XìrÛ hh('|
~V~
fªÏ
`
È(û
±
d*)
ä

ä
äﬃä
q
i
q
æ
fh|,+B¤ fk6Xºng¥
ﬂ.-
/ 021436587:9<;>=.?@7*ACBDFEHGJI4KML
1
9
=F1>;N9OCBPQO
G
áÈ(ngfCd
æ
fC`ﬃdgk4r
÷
kAõqT|Ak
n`ﬃqªn
h
djf¹z`r
÷
knx|Ä`hTë£`8æ
æ
kAë
¶
f
d |ﬃÈ
b
djfh
i
ke`8~Vnjr Rq kºf
×
dj|AkVhC÷

¥
±
r
÷
d
S
|Ake`UTnjd`8W4h
¹
r Łh
h
o VL|
kìÏºfXWç`
i
hÔq|ºr YkVq¡r
è
Ï6f|AdÔZ4r Z
!
fCd
¶
i
¹
×
¤ãngr
 
b
¤¯fhÎ|
È
nj¥
±
~efdr þL|eÏ
ﬂ
«

¥
×
ÕﬁnÇ
f
Õ
l
r tIfh`
d
dgo
÷[
o \W6XÈ
d
|
ë nj¥Vf_ fÂÏ6r

!
fdgfkºn ~
d
fh
i
W`
~en
r
$
q·k
f
×
dg|AWeh ¥]`

f·`
lVl
dg|^]er _ãëÝ`mngfæ
i
nÇef
h
`U`baÔ~VÇ}ß
±
`8k6Ï¦`Mc ÏeÏ
×
lìnx|
`
kvr
þ
k
~
×
n¨Õ­r
/
õAkV`m¤
ÁFd

í
¥Vr
^
q¥
d
fn­`8r

Weh[6`!l.`8dgn.È
d
|º¹fe
qnj`8njr

|AkVhC[
njÇVf;bfdo g |V¬6o
÷
qo h
n
i
|ﬃ_ünjÇ6fvf(]n(fCdkV`m¤=hg|
×
WVÏhgr

X
kV`8¤
Á
ô
r
^
õ

Æjilk
à
mn o
n
p
p
q
q
r
r
s
s
t
t
u v w
v
x
x
yz|{|} ~    |
  


~
~
~
~
~ 
~




 Ł
Ł
~
~
~
~
~
~
~
~



Ł

 





z








|
|
  l  




 |¡ 
 £¢¥¤¦¨§ª© « ¬¥­®¯©
 °X±

© ² ³U´¶µ·¸©
 ¹,º
±

º¼»
¤¥¬¾½¬¿QÀÂÁÃ®2ÄÁ(¤¾®¥´©

´lÅUÆÈÇ
»
Á2¬ﬁ³,Ä© É ÊﬃÄ©
«
´ËÁ
¬
»
³

¬¦
»
Á
Ì
±lÍ¸°
Á¥Î.³
·
 Ï
´
¬¤U´ÐMÁ"Ñ
»
¤X­*¤U´¨© Ò ´
º
±

¬
º
©
 Ó
½

© Ô

»ÕºÖ»
¤¥¬UÁ*×
»
¤¥¬Ø³^Ð(Ð
±
®MÁ

¢¥Ù
®
°
© Ú

®MÛ,®(Ü
±
´

É

¬FÝßÞ
Ç
»
½Hà
Ò

º
±
áÐâ³U´l¬"à

¬|¬.³
·
¬
º
© ã äßÁM¬
·
®M³
Íæå
»
½ 
»,ç
½
½:èé®ÁM¬
Ü
¹
¤
º
­
© ê ë
¹
½
±
ÎM³
´
¬

»
©
ê
Ð
»2»
¤ÃìU½H¬XílîXïﬁ©
Ï
ï
½

¤ðÀ2ÁX®bñ|Á(¤¾®¥´

ã
´,ò^ó

Ð|·Xôæõö©
Ú
òU÷ùø
Uú
§
±
Á

³û­
»
Á

©
Ô ü
½¥Î
½

­

Á
Ä¤^ÜÃ¬(ýþ­
»
Á
Í
Á(¤
´ 
Ú
´
º
±
Cß
»
¤¥¬
½
 
®(©  ÁM¬Õ¬"ñ ©  ò
»
­
Ü
°
½
­ﬁ
½
´

»
Á8­
»
®âÁ(Á
 Ò

ß
±
Ð
»
¤U´¼´Á
Ä
¬	

»
Á

¤¥¬
»
Á

Ð
±
®(ï¾ÁM¬8¬
»
³

­
»
Á
º¼»
¤¥¬¾½



¬

®¯©

°X±



³,´ﬃ³F·

»
Á.©

´

©  ïX© 
Ê
±
¤UÄNÐ
»
¤¾´
´
ÁﬁÄ ¬
ó

Áª¬^³^ñ ©
É 
ñ ©

´<Á
©  ¬

»
½&¬
±jÍ
³
·

»
Á

®MÁ(Á

¤"¬

Á

ë
®(ì¾ÁM¬
¢
°
Ý
©

¬

®(©

°¥±
­

³,´¶³
³
±

º
±

º¼»
¤¥¬ÃÁM¬¨¤ÂÁX®.ñÁ(¤ß®(´©  ´
Åﬁﬀ
Ç

½
»
©

¬
å
³¯ò
ç
¤ﬃﬂ ³F·¸³
±jåº±

ß
»
¤
¬
½ 
 !
¬ ¬
»
¤
®
º
ñ Ü
º
Á
Ù
äßÁ

÷#"
³
ÍÕº
Ù
Î
©

¬Ã³

³
·

»
Á
º
³X¬X©


©

³
´
³



Á
Í
¤%$^©
Ï
Í
¤¡³
·

»
Á ¬
µ
ñ&
É

ë
±
®¥ïÃÁM¬û©

´
¢¯¤
Ý Ù
´

¢
°
Ý
¬'j³ﬁ¬

»
¤
­

»
½ ³
±

º
±
­ ©

¬
º

¤¥¬ÃÁûÄ ³ÃÐ(ä,Á)(ðF³

»
Á

«
´
º
±ﬁ*

©
 
»
¿
®
Á¥ñ|¤X­


ï^Á.Êl½¥Ä¤ÃÜ,+¾×-
»
© . Ð
»
©
Ô
¬
®
Á/
¿

ÁMÊ

³

»
½Ø®0

¬^Á

© É
Í
Á
µQ·

»
½
º
³¥¬
­
¬ﬁÜ
´¤
º

©
Ú
Ð
º
³Ã­ÁX´

 1 ¤UÄ32
  
	

ﬁﬀﬂ

ﬃ "!#%$ &' (
)*,+
ﬂ.-/(.0
21
ﬂ
+
354ﬃ67ﬃ86:9/;ﬃ< =?>@A9CB)DE6F
@GIHKJMLNBMOﬁ@QPSR
4
PTHKUELN@WVﬃU BLYX
U
@
J @
LN@
UﬁH6 @[Z\]^6 _ﬃ@`<abL6@ J UﬁH)6@
c
HL
Z
cdU"@
e
U
BﬃOﬁ@Q99gfih[j
=lk
LYm
< n Joqpr*s @9 FﬃB%tuHvqwx< yb96B
J U
H
G
B)DEz_N@ ;{|~} 9:BDEz_N@BV
6 ;
Vﬃ*9
;
< ?>@[9[, }
dL
Z
6 { H66
_M@
e
F
| @A9FHK%@HYLHU
U B s
Z
< ?9
6 U
< Ł\
4
6
 ŁBLHU"BVﬃLH 7 @QH>%HPV }
n
_
4
96_ﬃ@
B
4

e
4N6
9
e
F | @RbBﬃO>@
Z
6"B
6
_M@@ﬁ
6@QU
L
H)
9
< J%H)Rx

_M@ s < =
ZN6
F^B
6
FN@
;
F |}
Z 
9
6U
< =
\ﬃ4M6
< ŁBL
O
BUU
@
9 ; B%
Z
9I6"BH ;
U
@
Oﬁ<

9/<
o
BML BD5¡ﬃ¢?¡£ pY; F¤~@¥O
]
OW¦b@Q9 s F
 §bOF @K¨8HP9g©ª¬«­9®BUHªY>¯*°
9
6
±

G
4
P²Vﬃ9
5³
B
6
@
6 FH%656F@g6@µ´
;
B¶
HR
;
U@QO
 ·
9<

BL
BD6 Fﬃ@BV6 ;
4
z5F | < ¸b´
e
UB@[¹OﬁBM´
;
H)U@[
6"B6Fﬃ@
< n L
; V6 s Fﬃ@QU@ s @
_
H
Z~6
F
U@
@
O FX%LL@[P²9 s < n z_g9

< §
J
_NzR
]Z
< ¸»º@QU@KL6*´@KH%L
;
F | @W95H%L
Z
H
HU< ¸ H
6
< ¼?B

B%D¾½À¿
ÁuÂ%Ã
«
9¾@
H
O
_.Ä

FN@< bL
OWU@ |
@<

L
zÅM@
;
¶@KO
 Æ
9<
Æ
BL^Ç§Ł9ÈﬃÉ@C6"B6Fﬃ@`HK@[U
H J @B@[U
6_U@W@
4
LﬃÊiB
U
U } RSH6 @[Z¥<
n
L ; Vz9
< Æ J LﬃH)P²9[¢

@ | 9
4ﬃË
@Ì6 FH%6
6
FM@2Í
H%´
@
; U< ÎbLNOﬁ<
 ; PÏ@[9:HU } V9@[ÀMVU< ÐbLMÑ6Å } D®BÒSRbB s
 Ó
 J 9
6
HµÔ
@W92H

B J 6FM@
HV­Õ
 § 6
B
U] ; H6/_ s XQÖM:×LY6 { @gNVﬃOﬁÒ@
V
9
PSH%´~

LﬃH)U
<

9
9
@[@AUﬁHPlFMVﬃL
Z
¶@
Z
9 <

Ô
LH)P²9CH)U@OﬁBM´Øﬃ< = LN@
Z o
Ù
{ < = 9Ú<  ´ ;
U
B%@Q9
6F@*9< Û J LﬃHP
c
6ÜLMB< § 9@EUiH6<

BÝD®Vﬃ¶/6
Þ }
UEH
L
Z
X
"@
ËIß
B UﬁH P
e
U @
O
<
¢?à
<
?B

\@
¦
B
s
h[¡2«á9
OﬁB8ﬃPSI\ﬃ@
H%O
_<

@
@
Z
¸
â ãåäæ"çèáé:ççﬃêë"ìîí
@ÚFHµ%@
Z
@[G~BLM9/6¶ﬁH6@
Zz
F
H%6 ; U@
OﬁÇ ¼ 9@
6
@K´
; BU
H%RµOﬁB
Z
< n L
J 
n L6F@*´<ï²O
U
B%9@KOiBL
Z5U
H)L J @î<

9 ; B9 c
9
< ðb\NP²@
Z@
9
e
< ¸ z"@Ýﬃ@WVU"BLﬃH
R
6
 ñ
´g@,OﬁBLN9
zH
L
6
9
<
=
6F@G~<
ÆŁ²
< ¸ 9@[OﬁBLﬃ2U
HL
J @
=ò
@K´ ; BUiHR¶ @WóáLN@K´@[L6
_¤ô\M@A@KL
H%O
_< õŁ@

@
Z
6 FﬃUBV
J
FöH÷9/RbB%tø@Q@
R
B
;
Ë@[L6
H)PÚP²@µH
U
LN<

L
J
UVﬃP²@

×6< n?9`X¥OiBU¶@QRSH%6 < n?BL
\
|~}
Z
U
Vﬃ
@
s
<
=
6FH÷6
<

G÷@
s
< ùŁL
Z
B%tûú
s
F
 ¸
O
F9
e
Hﬃ9`9@

@[U
HP
Ë
<


P²<
n
9
}
Ê
BML
Z
9[ü
}µý}
¶
z _
}
P
}
9
9
¦
}
H)þﬁLM< =ÏLJRÏ@[H
Z
9
6B~H
d
L
}
6VﬃLN< §?ﬃJ`B%DEF
}
Ê
BMLMLN@[O
6 < §ŁB%L
Í9
V
e
;
BU6<

L
Ô
6 @K´
;
BMU
H)P.OﬁB
Z
< nŁL
J
s
< ¼Ł6F
ß
U @W9
B
¦
Vﬃ6
<  
BLBD
p
ªÌ«á9
ñ

FM@
Ë
@
Ë
\
UﬁH
L
@Ý6<
o
´@OﬁBLM9
6/H%L6
s*|
9"@[6Ý6B~9

Fﬃ< 9

n?9ÈL
}
H)U
Rb]
6
s
BB
U/@[U 9:B%D,´÷H
Ô
LM<
Æ
6
VﬃZ
@[9
R
B

J
@
¶*6/_ﬃH%LÀz"F
@
H
O
_M<
¸
@

@
Z
U@W9BNRbVﬃ6<
o
BL
=lk
LB%VU	÷B
Z
@[R
M6@[U"@
± b9
B%ﬃP
]
BLN@CD
|
66 < n
G
@
B
LM9
6
HL6
t
Fﬃ< §O
F
Z
@
Í
Oi¶
±
o
\ﬃ@A96_N@g6
]
;ﬃ< ¼O[H
R Z
VUX6
 
BL^B%lX

n?
e
V
6
OiVﬃU
c
U"@KL6
;
VRb9
@@

B%>%@µÕY\
]H
;
¶@W9
]
L
H
e
6

ÆÏO
Í
;
< ñŁ>%@

3ÝVUC)HP
4
@BD
Á
ª¡ò9ÌO
B
U
U@A9
;
BL
Z
9
6B
H
U
aŁ9@
6
§
´@CB)D:6FN@
e
B%9
69 ]ﬃLﬃH
;
6
<

O
e
B
z
@[L
6
< ﬀŁX
R B
D
h
¡
¡~«á9

F<
?Í
9 @[@K´
Í
6 B¥\@÷U@µHP²<
Æ
9/6
 ﬁ
O`D®BU
H
4NZ
<
=
6BU]M@[VUBL99
±
§
Oﬁ@~9
]
L
H
ß
6
<

O
OiBﬃﬂ6iHOW6
9
H%U"@IRbBOWH%6"@
ZZ
<
¼
U"@KOi6
R
]
BL6
_M@ "!$#%BD:6 Fﬃ@
;
B9
69]NH
;
6< nŁOLM@[8U"BL
=

Fﬃ@~\
|
<
Æ
OU"@
Í
VﬃP69ÌB
D
B%VUG~B
Z
@[R OQHK H)R²9B\@H
;M;'&
 (
@[
6
B~BMz_N@
U
H¶@
|
B% 6F@C\UﬁH<
o
L÷HL
Z
OAHL^9/_M@
Z
LM@
s
R²
§
J
_M6
BL
9
BM´@
|~;
@[OA6"95BD 6@
Ë
;
BU
H)PáOﬁB
Z
±
o

Js
<

6_
9
P²B
s
N@
4
UBMLM9Q
)+*-,/.10325476$819;:<6=.?>
Í@ACB
¸ED:¸GF3HIKJ3LLNMOFPHQISR-TULF=V WYXZH\[^]UF$_<L`R
]
_aH"[cb
RQd
ReUf g
R
ih
§kj
	lPmon
_p_q
LrﬃX3XPs=T]t_J
n"u
]F"_wvyxrﬃ]zL{}|"_~=H\e
L
{}|\
q=L
_Qx
n
q
L
{F
RpU]~
j
rŁq"J=_
T
=TNR\q=]1q$P
n
_
T1
xp"\"
¸y
§
h" 
L+_
 
L
_-q
n
_T
+_I
I
HH"[?`
|_

~
j
§
 ¢¡¤£¡¦¥
¡
í
è
¡
ç
§
h}¨©
Æ'ª
oŁ«
@Q¬­U@W9
9-­
«
$¯®
BN´
;
Æ'°
F]
Í
< n»BP
¸
°
9]ﬃO/FMBR
W;±³²

µ´
Â·¶
hQ¸©%£ﬃ¹
§
º
ª»¼
¼;½
BNLM< n?9
F< =t¾ﬃ¿å@[L
Z
92ü*@WVUB%9/Oﬁ< =
¸/À

.h-Á
´
fÂQ¸%£ŁÁ
¹Ã
Ä
´
»Å
(;Æ

Å
H%U U:H
L
Õ
¼

½
BL< Ç?9
_ﬃ< È


«
ù
ü*@WV¶B
9iÊ
<
o
¤É;Ê
¾'´
ªª$ËÌﬁh
¸PÍ%¡
¹
§
§
©
»

§µÆ
'ÎﬃVﬃP

<
Æ
HLH)L
Z
¼
§Ï½
BMLN<
Æ
9
Fﬃ<
¼


«
n
ü*@AVﬃU"B9/O

$

±

 h-Ð%£PË
Ì
hQ¸£©
¹
n
§
Â
»
Å
Ã'Ñ

®
H%U U:H%L
Z<Ò
§
ÑÃ1Ó
BV
Z
U
}
H
V


«
=
Å
BN´
;
=
³
@
8ﬃU
B
R
ñ/Ô
ÉﬃÕ


´%¡ﬃÁÖWh×ﬃ¸h-ØÙ
